4 



ERIC 



DOCOMENI HISOHE 

CS 005 93« 

Powell^ Glen 

A Meta-Analysis of the Effects of *»Impcsad". and' 
"Induced" Iflaagery Upon Hord Recall, 
Dac 30 

9p- i Paper presented at the Annual Meeting of the 
National Reading Conference (SOth, San Diego, CA^ 
December 3-6^ 1980). 

WP01/PC01 Plus Postage, 

Cognitive Processes; ^Learning Pioceas€Si ^Heading 
Hesearchi ^Recall (Psychology)- ^Research 
Hethodologyi ^Kord Recognition 

^Imposed Mental Imagery; ^Inducea Mental Iffiageryi 
Meta Analysis 



The meta-analysis method was used to summarize the 
ixndiJigs of 23 studies of the word , learning process mhat had used 
imagery as an independent variable as either an "imposed" or an 
"induced" condition. Imposed imagery investigations compared word 
recall on the basis of the imagery attribute of a wordp while induced 
imagery studies compared word recall on the basis of the use of 
imagery as a mnemonic strategy* The results suggested ^hat imposed 
and induced imagery had a great impact upon word recall. In the case 
of the imposed imagery investigations, high imagery words were much 
more easily Iparnad than were low imagery words. Larger differences 
in the imagery control and repetition comparisons in the induced 
imagery studies suggested that mental imagery as a mnemonic strategy 
was guite effective. The findings imply that a meaning strategy 
(imagery j is a great deal more,, effective than rote memoriEationp and 
that the relative equivale^e of sentence generation cah . be explained^ 
by the fact. that it is a meaning producing strategy and that it ^ 
prcbably produces an image through verbal processes * (fl) 
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Ths efface of lu^agery aa a learning variable has been of Interest 
CO many researchars inveiftigating cognitiva processing and reading. Of 
•particular interest for many has baen the. investigatidn of the'effect 
of imagery upon^ord recall. The purpose of this paper has bean to sum- 
marize this research using tha meta-analysis approach (Glass, 1978) to 
decermlna the degree of impact of imagery upon word recall. 

The iavestigations includad in this meta-analysis used imagery as 
an independent variable in either of two different ways. Imagery was 
used either' as an "imposed" or "induced" condition to affect word re- 
call (Levin & Kaplan, 1972). 

"Imijosed"; imagery investiiations compared =^rd recall on the ba- 
sis of the imagery attribute of a word. For example, words were clas- 
sified as having a high Imagary evoking level (e.g., concrete-cat) or 
as having a low imagery evoklag level (e.g., abatract-loyalty) . In "im- 
posed" imagery Investigations the subject was presented lists of high 
and low imagery words to be learned. The subjects' recall of the high 
and low imagery words was then compared to find differences in amount 
of recall to determine the effect of imagery as a word attribute upon 
word learnabllity. 

"Induced" imagery Investigations compared word recall on the ba- 
sis of the use of imagery as a memonic strategy. For example, subjects 
were given a word and Instructed to davelop a mental image as a method 
for learning the word. In "induced" imagery Investigacions the subjects' 
ability Co learn words using imagery as a mnemonic device was compared 
to their ability to learn using other mnemonic strategies which included 
1) reading the word for later recall (imagery-control comparisons), 2) 
memeriisgtion by repetition (imagery-repetition comparisons), or 3) sen- 
tence generation (imagery-sentence comparisoni)'. The effectiveness of 



the mnemonic strategies was then detamined by comparing the nurrDer of 
TOrds recalled by each of the methods with th,- imagery method. 

The results from the "imposed" artd "induced" inagery research can 
provide clues about the roles of Inagery as part of the word learning 
process. The aumiarlzation of these two areas of research can be used 
to diar Implications abouft Imagery as an attribute and a mnemonic stra- 
tegy in relation to the sight vocabulary acquisition process. 

Procedura ■ 

The meua-analysla method (Glass, 1978) was used to smnmarize the 
cindlngs of the 23 studies included in this paper. The meta-analysla 
method goes beyond the "voting approach" (e.g., corapacison of the num- 
bs^ of statistically significant findings to the number of statistical- 
ly nonsignificant findings to Indicate a trend) used by many synthesi- 
zers of research. In the meta-analysis method, the effect-sige of the 

i 

Statistical finding ia the unit of analysis used for suraariging Che 
research. 

Studies were ''initially selected on the basis of their identifica- 
tion by an ERIC computer search and a subsequent follow-up in their 
respective bibliographies. The selection criteria for actual Inclusion 
in the meta-analysis included 1) publication in a Jourr^^lj. 2) the study 
fit either the "imposed" or "induced" ^gery classification, 3) the 
experimental procedure appeared to resemble word learning procedures 
similar to those used in school settings, and 4) statistics which could 
be ajfialyied for effect-slge were reported. 

The effect-sige metric used was the correlation ratio. The eta was 
used for analysis of variance, designs, rpb^s for independent-sample t^ 
-tests J and d^'s derived from dependent-saj^le^- tests were converted to 
rgk's (Cohens 1977). The correlation ratios were then combined and an 



Powell 
4 



average effect-size, standard deviation, and standard error of the mean 
ware computed. The relative lizs of- the effecc was estimated using 
guidelines presented by Cohen (ig?^- Effect-sizes were described as 
being either small (aO), moderate . (,24) , or large (*37), Finally, the 
means from each of the comparisons were visually compared to indicate 
the direction in recall performance. 

Finding s 

Twelve studies were located that investigated the effects of "im- 
posed" imagery upon word recall. The studies used subjects ranging in 
age from five to adult (n - 1,044), Twenty-two statistical analyses 
were generated, -^^of which 19 were found to be statistically significant. 
"The average effect-size for the statistically significant differences 

was quite large (M ^ ,62, S^, ^ .20, S,E.H. ^ .04), In all cases, le- 
call of the high imagery words was greater than that of the low image-^ 
ry words, . 

Eleven studies were located that investigated the effects of --in- " 
duQed" imagery upon word recall. The studies used subjects ranging in 
age from seven to adult (n ^ 696). Twenty-three statistical analyses 
were generated, of which 16 were fo^d to be statistically significant. 
The average effect-size for the s^istlcally significant differences 
was quite lar|;e (H^ .45, S^, ^ ,12, S,E,M. ^ ,01), In all cases, the 
use of imagery aa a memonic strategy produced greater recall than did 
the other strategies being co^ared. 

The "induced-' imagery studies were then analyzed by type of mim-'^^ 
monic strategy comparison, Thasa analyses were undertaken to more clear- 
ly illustrate the role of Imagery as a memonlc strategy. 
. The first analysis was of 12 imagery-control comparisons. Of the 

13 comparisons, 10 were found to he statistically significant. The 
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average effect-size for the statistically significant differer 
.quite large (M » .45, S.D. = ,10, S.E.M . = .01). 

The second analysis was of six imagery-repetition cempa 
Five of the comparisons were found to be statistically sign a; 
The a%'erage effect-size for 'the statistically significant d 
.was again quite large' (il = .50, S.D. = .11, S^E^m . = .01). 

There were four imagery-sentence generation comparlsori -.r 
only one was found to be statistically significant and Its v 3 
was relatively moderate (,27). In this case, Inagery produced .luauer 
Chan did the sentence generation strategy. However, the trend, using 
the "voting mathod" approach (3 nonsignificant, i significant) suggests 
that sentence generation is'generally equivalent with imagery genera- 
tion. This conclusion should be viewed with caution since there were 
only four statistical analyses. ' 

Conclusions 

The results of this meta-analysis suggest that "imposed" and "in- 
duced" imagery had a great impact upon word racall. In the case of the 
"imposed" imagery invastigations , high imagery words were, much more 
easily learned than ware low imagery' words. An area of future research 
that^would be of interest Is the investigation of different types of 
insteuetlonal strategies to ovarcome the difficulty of learning low 
imagery words. This is of particular importance because the experimen- 
tal learning techniques used in the Investigations ware analogous to 
the "Look-Say" mathod of teaching which is not particularly effective, 
especially since no contextual meaning is supplied. The lack of specif- 
ic meaning in the low imagery words removes the use of meaning as a 
umemonic aim in word recall. This was suggested In research by Powell, 
Hall, and Aaron (1978) who reported finding no difference in the recall 
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of higH and low imagery words when practice ganerating contextual mean- 
ing- was part of the word learning process. 

The large diffarences la the imagery-control and repetition com- 
parisons in the "induced" ifflagery investigations suggeit that mental 
imagery as a mnemonic strategy is quite effective. However, the results 
of the Imagery-sentence generation cottparisons suggest that there is 
relatively equivalent recall, in most cases, whan imagery generation is 
compared Co a contextual ieneratlon SCratagy. Two points of conjecture 
seem to appear. First, a meaning strategy, in, this case imagery, is a 
great deal more effective than rote memorization. Second, the relative 
equivalence of sentence generation may be explained by the fact that 
it is a meaning producing strategy and that it probably produces an 
image through verbal processes. Verification of chese hypotheses needs 
to be obtained through further research comp .ring laagery generation 
withother meaning generation atrategieg. 
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